Role of BBM lipid composition and fluidity in impaired renal Pi transport in aged rat.
Renal tubular phosphate (Pi) transport is impaired in the aged rat. The decrement in Pi transport is manifested as a decrease in the Vmax of the luminal brush-border membrane (BBM) sodium-dependent Pi transport. In the present study we determined the potential role of alterations in cortical BBM lipid composition and fluidity in the age-related phosphaturia observed in rats. In the aged rat there are significant increases in the BBM cholesterol (Chol, 504 vs. 422 nmol/mg protein in adult, P less than 0.01) and sphingomyelin (Sph, 41.8 vs. 37.5 mol% in adult, P less than 0.01) and a decrease in the BBM fluidity [increase in fluorescence anisotropy of diphenylhexatriene (DPH), rDPH, 0.221 vs. 0.215 in adult, P less than 0.01]. The BBM lipid compositional and fluidity alterations may also play an important role in the impaired renal adaptation to a low-Pi diet in the aged rat. In the adult rat the renal adaptation to a low-Pi diet is associated with a decrease in BBM Chol (370 to 307 nmol/mg protein, P less than 0.01) and an increase in fluidity (decrease in rDPH 0.207 to 0.201, P less than 0.05). In the aged rat the renal adaptation to a low-Pi diet is incomplete and is associated with impaired ability to lower BBM Chol (441 to 429 nmol/mg protein, P = NS) and to increase fluidity (rDPH 0.211 to 0.211, P = NS). The results of this study therefore suggest that in the aged rat the increase in BBM Chol and Sph content, and the decrease in BBM fluidity play an important role in the impaired renal tubular Pi transport and adaptation to a low-Pi diet.